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RING and ReCal networks 
State of art 
The RING 
network 
  RING : Rete Integrata 
Nazionale GPS 
  More than 170 GPS 
permanent stations 
  Real-time data transmission 
(1Hz and 30s sampling 
rate) to two acquisition 
centers (Roma and 
Grottaminarda, AV) 
  Centralized data and 
metadata management 
http://ring.gm.ingv.it  
The GNSS ReCal network 
  ReCal : Rete Gps 
Permanente della Regione 
Calabria 
  17  permanent GNSS station 
(GPS and Glonass) 
  Real-time data transmission 
(1Hz sampling rate) 
http://gpscalabria.protezionecivilecalabria.it/ 
Official agreement between 
INGV and Regione Calabria 
POR Calabria 2000/2006 Misura 1.6 
Agreement between CNT-INGV and Regione Calabria 
  Commissioning of ReCal 
network made by CNT-
INGV 
  Data exchange 
  collaboration for ReCal 
RTK positioning service 
quality check 
  Collaboration for the 
seismic monitoring of the 
Calabrian teritory 
(CNT-INGV = Centro Nazionale 
Terremoti dell’Istituto Nazionale di 
Geofisica e Vulcanologia) 
Commissioning of ReCal permanent 
stations 
Example of the 
commissioning of the GNSS 
permanent station of 
Lamezia Terme (LAME) 
Determination of ReCal stations 
geocentric coordinates 
  Example for the 
Lamezia Terme (LAME) 
permanent station 
  Geocentric 
coordinates 
calculated merging 
the daily solutions of 
the first 6 months of 
2012 
  Residuals on horizontal 
coordinates (N, E) are 
between +/- 1 cm 
RING e ReCal data 
management 
GPS data flow, archive and metadata management and La gestione 
del flusso dati GPS, dedicated softwares and infrastructures 
Regione Calabria – GPS data flow management 
Permanent 
stations 
Data 
acquisition 
server 
Real-time data (1Hz) 
Leica GNSS Spider 
RING – GPS data flow management 1 
Real-time data(1Hz e 30s) + 
some permanent stations with 
daily downloads 
From GPS permanent stations to the acquisition centers 
RING – GPS data flow management 2 
From acquisition centers to web management and distribution 
CLINIC – flow chart 
Home made software dedicated to rinex data management 
Data and metadata management 
infrastructure 
http://bancadati.gm.ingv.it 
Knowledge 
Repository 
Knowledge Management processes 
Communications, 
Collaborations and sharing 
File system 
Knowledge 
portal 
user user 
Server Recal (and 
other networks) 
• SpiderNet © 
Server RING 
• gpsgiving 
web 
• www://
ring.gm.ingv.it 
ReCal – RING data exchange 
  The Calabria Region, together with 
other subjects that have official 
agreements with INGV, send daily 
rinex 30s data to the RING acquisition 
center of Grottaminarda (AV). The 
data are then distributed to all the 
INGV centers. 
GPS data archive (RING and other networks) 
  Updated to 2012 
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Products 
  GPS stations quality check 
parameters 
  Dynamic geocentric 
coordinates (coordinates+linear 
velocities) 
  Time series 
  Horizontal and vertical velocity 
field 
  Strain maps 
